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D~~Ji,i~~on.-Agricultural Meteorology in its broadest 
sens! is “Meteorology in its Relnlinn to Agriculture.” 

Hvitcrrirircil.-The effect of the wather  upon crop 
owth was early recognized, ant1 in 1SOG tlic Hon. r inieori De Witt, of Albany, N. I-., rtwl a nitmoir on 

“Climate in its Relation to Agriculturc” Iicftire the 
American Agriculturnl Society in New l‘ork City. 

On April 39, 1517, Josiali Meigs, (’omniis.;ioner of the 
General Land Office, issued a circular soliciting meteoro- 
logical records and phmological observations by the 
re istrars of t.he respective land ofici~s. 

511 1S19 the Surgeon General of tlie Army cstnhlishetl 
a system of meteorological observations at tlie Brniy 
posts. 
In 1825 the regents of the ITiiiTersitv of the SttitP of 

New York directed that meteoroloc.ica1 ohservatioiis hc 
macle at  each of the acadeniies uii8er their super\-ision. 

In 1537 the Franklin Institute and the State of Penn- 
sylvania began cooperation in the est ahlislimeii t of 
nieteorologicnl stations in each county in the Statr. The 
first special appropriation of public nioncy for the col- 
lection of weather data in this countav was niadc when 

s at.ure of Pelinsylvanin granied W,OVO to the 

The first official action of 6lie Vnitecl States in tlic 
Frank leP in Institute. 

study of weather conditions was madr by Congress in 
1842’in the appoint,nient of Prof. J. P. Espy as meteor- 
ologist in the ZTnit,ecl States Government,. 
1 he present United States Weather Burenu was in- 

augurated by an act of Congress on February 9, 1870, 
authorizing t,he Seoret.ary of W:ir to organize a meteoro- 
logical servke throwhciut, t>he Uiiit,etl Stzitrs. In 1S73 
the appropriation hih, in addit.ion t.o the money for t,he 
work of the Signal Corps for the predict.ion of st.urnis on 
the seacoast, provided for “such acltlitiona.1 st,ations, 
reports, and signals as niav be found necessar?? for t.he 
benefit of agricult,ural mcl coiiiniercial int,erests.” 

The Iowa State Weather Service was established in 
1S75, tlie Nebraska Service in 1SiS .  Missouri St.ate 
Weather Service in 1S77, and the Ohio hletcorological 
Bureau in 1588. By 1891 a special wcntlier and crop 
service was in operation iii nearly every Stat,e. 

The publication of Weablier and Crop Bullet.iiis was 
be un hi May, 18SS. 

811 July 1, 1S91, all the meteorological work of the 
Simal Service was transferred to the I)ei>artnient of 
A&iculture ancl the present, UnitecI St,aies Weatlicr 
Bureau was put into operation. Since this t,ransfer, 
the work of the Weather Bureau in its relation to Agi- 
culture has clevelopecl st,mclily. Special services have 
been establishecl for the direct benefit of agricult.ure, 
such as the Corn nnd Wheat, Cot.toii, Sugar a.iitl Rice, 
Cattle, Tobacco, and Fruit Region Services. special 
forecast and warning services have been inaugurated for 
tobacco, fruit, and truck arowers: dfalfa and rice liar- 
vesting : fruit spray-ing: a l k f a  seed harvest,, and sheep 
shearing ancl 1amhin.g 1nterest.s. 

The resent Division of Agricultural Meteorology was 
establis R ed as a new division in the Weather Bureau on 
February 23, 1916, and t,he work of the Bureau relating 
particular1 to agricult.ure was placed under it,s su Ier- 

been developed to show the weather from week to  week, 
and its effect upon the growing crops, aiid studies are 

vision. TZe National Weat.lier and Crop Bullet,in 11 ins 

being made to find the most critical periods of growth 
of t,he various crops and the weather most affecting them. 
Detailed temperature and moistmure surveys are being 
carried on in citrus and cleciduous orchards to determine 
t,he ilist,ribution of damaging weather factors, tlie effect 
of orchard heat.ing on the t.emperat,ure, and the art that 

tection. Valuable stiixies in the €orecast.ing of niinmum 
bcniperittures have been published and equations eval- 
uated from the knowledge of the moisture in the atmos- 
phere in the aft.ernoon ancl its relation to the t,emper- 
a h r e  variat.ions cluring t,he follolling night. 

The -fiituw.-The writer believes that there are certain 
well defined ancl clet,erniinable periods, usually compare 
tivelv short, in the growt.11 of most crops when the 
weather has a prt,i&ular, favorable or unfavorable, 
effect, upon tlie yield. Also that there are three definite 
methods for ascertaining t,he limits of these periods and 
the weather factor or fact,ors having the greatest effect. 

One of these met,liods is pro ,erly called the laboratory 

trolled. This problem is one that many ecolo ists and 

McDougal, Lehenbauer, and ot,heix have contributed to 
these studies. 

The second method calls for n long series of field obser- 
vat,ions with careful ancl detailed met,eorologicltl and 
growth recorcls. Many esperiment stat,ion aiid other 
officials are already at  work in this direction and are 
producing valuable results. One of the most important 
st,udies recently published is ent.it,led “ Effec.t of the 
Relitt’ive Length of Day and Night and Other Factors of 
tlie Environment on G r o d i  and Reproduction in 
Plant,s,” a conbribution from t.he Bureau of Plant In- 
dustry-, United States Deparbnient of Agriculture, by 
W. w. Garner and H. A. Allard, and is found in the 

radiat.ion plays in teni erat,ure variations and P rpit pro- 

met.hoc1 wherein all factors a f? ect.ing growth can be con- 

Tsiologists are at work on, and valua 5- le data 
Elant ave been phJ evolved. LivingsJon. Shreve, Briggs, Shantz, 

ricult,ural Research for March 1, 1920. 
an based upon phenological records and 

in general has received attention 

1Tit.hin recent years this branch of science has been 
systematized for direct application to agricultural rob- 

United Stmates Department of Agriculture, who has deter- 
mined that the variation in clates of periodical events and 
t,he altitude of geographicxl distribution with variations 
in geographical position is in accordance with natural law, 
whic.h he has designated and defined a.s the Bioclimatic 
Law.’ According to this law the mt.e of variation in the 
dates and periods of natural phenomena and farm prac- 
tice with variations in latitude, longitude, and altitude is 
overned in a sufficiently definite manner to forni a reliable 

fasis for predicting the dates itnd periods of seasonal 
events for any place in the United States. The eneral 

st,rated in the case of seeding and harvest t,inie for winter 
wheat, as fully described in the publication referred to. 

Plans were started early in 1916 for the,iiiauguratmion of 
syst,emat,ic observations of t.his character at agricultural 
esperinient st,at,ions in different 1Iart.s of the United 
St,ates. An interbureau committee wa.s appointed in the 

lems by Dr. A. D. Hopkins, of the Bureau of Entomo P ogy, 

reliability of this method of prediction has been % emon- 

__ 
1 Peridiml events nnd nntursl law as g i d e s  to agriciiltursl research snd practice. 
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Department of Agriculture to consider methods, records, 
etc. This committee considered the whole matter care- 
fully and, after interruption by the war, Snally recom- 
mended the establishment of 12 regional agricultural 
meteorological stations in the principal corn, cotton, 
wheat (winter and spring) , and potato districts. 

The fact waa recopzed that similar stations were 
established in Russia in 1S96, where, in 1912, complete 
records were bein made at 81 different oints. The 

importance of such stations and had, in 1915, located 
them at 14 different esperiment farms in different 

hRg col- 

Canadian meteor0 f ogical service recognizes the great 

with its splen- 
did Weather Bureau organization and well-estabhshed 
chain of Esperiment Stations, should not be behind 
these other countries in putting this needed study of 
weather and crops on a real scientific basis with sys- 
tematic observations and records. Funds were re- 
quested for this purpose in the last estimate, but the 
appropriation was not allowed by the congressional com- 
mittees. It is hoped that better success will be had with 
the next Congress. 

The third method of ascehainin the critical period of 

yields. Meteorological and crop yield data are available 
in some States for a period of 50 or more years and a 
number of studies have been published. Some of the 
most important ones appear in the list given below and a 
number of men have similar studies in hand. The field 
is 1 e and much material is available. The writer is 
s a a e d  that the problem is one for higher mathematics 
and that it is worthy the attention of the best trained 
men in the country. 

The American Meteorological Society can well encour- 
age studies that will have such a far-reaching effect on 
agriculture as these promise. 

growth is by correlating past recor 5 s of weather and crop 
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